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Annex A (normative):
Test system characterization

The main objective of this section is to define basic parameters of simulated user (phantom) and measurement setup.

A.1
Phantom specifications

A.1.1
Head Phantom

The Specific Anthropomorphic Mannequin (SAM) is used for radiated performance measurements without the shell thickness requirement in non-critical areas of SAM. The dielectric properties of used material shall be maintained within ±25% of target properties listed in table A.1. For other frequencies within the frequency range, linear interpolation method shall be used to obtain target dielectric properties. 

Table A.1

	Frequency

(MHz)
	Relative Dielectric Constant ((r)
	Conductivity (()

(S/m)

	450
	43,5
	0,87

	835
	41,5
	0,90

	900
	41,5
	0,97

	1450
	40,5
	1,20

	1800
	40,0
	1,40

	1900
	40,0
	1,40

	1950
	40,0
	1,40

	2000
	40,0
	1,40

	2450
	39,2
	1,80

	3000
	38,5
	2,40


Example of recipe for tissue simulating liquid is presented in annex F.

---------------------------------------------------- NEXT CHANGED SECTION -------------------------------------------------
A.1.2
Laptop Ground Plane Phantom

A laptop ground plane phantom is used for radiated performance measurements in case of plug-in DUT like USB dongles. The laptop ground plane phantom specified in figure A.A1 is composed of the following parts:
· A rectangular plane covered by a conductive film on the upper side with thickness of 4 mm to emulate the keyboard and main body of the laptop;
· A rectangular plane covered by the same conductive film on the upper side with thickness of 4mm to emulate the screen of the laptop;

· The conductive film on the two planes is connected. The angle between the two planes is 110 degrees. The material is FR-4 copper-clad sheet and the length and width of these two planes are 345 mm and 238 mm respectively;
· A horizontal USB connector is placed along the short end of the plane. The location of the port is at the right back corner, the distance between the central axis of the USB connector and the rear edge of plane is 45 mm, and the ground of the USB connector is welded on the conductive film of the plane. The detailed description of the structure is specified in figure A.A2;
· A USB cable crossing the ground plane and connecting the USB connector to a real functional laptop. The USB cable should be equipped with a shielded metal film, and the portion of the cable that is hunged in the air shall be covered with absorbing material or treated with quarter wave chokes. The part of the USB cable lying on the plane is covered by a conductive adhesive strip used for fixing the cable on the plane and for guarantying at the same time the superficial continuity of the conductive plane. The shielded conductive film of this part of the USB cable is connected to the conductive film of the plane and the covered strip to well ground the antenna. The length of the USB cable should be no more than 3 m.  
[image: image1.png]Laptop ground plane
phantom

%

Conductive film

110 degree

Conductive adhesive strip
Choked USB cable

or covered with l

‘absorbing materi

connector

Conductive film

Real functional laptop





Figure A.A1: The laptop ground plane phantom with DUT and the real functional laptop
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Figure A.A2: The structure and dimension of the laptop ground phantom
---------------------------------------------------- NEXT CHANGED SECTION -------------------------------------------------
A.2
Anechoic chamber constraints

Testing shall be performed in an anechoic chamber fulfilling following requirements.

A.2.1
Positioner

For the DUT positioning on head phantom the chamber should be equipped with a positioner making possible to perform full 3-D measurements for both Tx and Rx radiated performance. The centre of the rotation should be the phase centre of the antenna, in the case it is not possible to evaluate an estimation of the antenna centre should be used. Alternatively centre of the line between right and left ear reference points can be used as a centre of rotation. Theta (() and phi (() angles are specified in figure A.1.
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Figure A.1: The coordinate system used in the measurements for the head phantom
For the DUT positioning on laptop ground plane phantom the chamber should be equipped with a positioner making possible to perform full 3-D measurements for both Tx and Rx radiated performance. The real functional laptop is laid on the floor of the anechoic chamber, supplies power to the DUT and controls the state of the DUT. Both the USB cable and the real functional laptop are properly setup in order to have a negligible impact on the measurements: the real functional laptop is fully wrapped up with anechoic absorbers. Theta (() and phi (() angles are specified in figure A.1A.
[image: image4.jpg]



Figure A.1A: The coordinate system used in the measurements for the laptop ground plane phantom

---------------------------------------------------- NEXT CHANGED SECTION -------------------------------------------------
A.3
Reverberation chamber constraints

The alternative test method can be realized in a reverberation chamber fulfilling the following requirements.

Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

· The laptop ground plane phantom test unit for the reverberation chamber is undefined
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